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The Military Climate: Doing More with Less 
Fatigue and Sleep Studies 
at NPS 2001-2014 
Note 1: Blue bars indicate actigraphic sleep, gold bars are self-reported sleep 
Note 2: Number centered on each bar refers to study sample size 
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Operation Iraqi Freedom Phase VI 
Flight operations in Iraq (USMC AH-64 
Mine hunting operations (Naval Aviation 
Infantry officers from Iraq/Afghanistan (Fort 
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USN enlisted training at RTC Great Lakes 
USMA study (West Point) 
Marine Aviation, Weapons and Tactics 
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Sleep during Military Training and Education 
Problem Statement 
•  Members of the military get inadequate 
sleep 
 
•  US Navy Sailors  
–  Habitual shiftworkers 
–  Shifts result in circadian misalignment 
equating to an 18 or 20-hour day  
–  No weekends or time for recovery 
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Workday includes duties other than watchstanding. 
Other watchbills may be implemented by 
commanding officer! 
USS BENFOLD  --  DDG 65 
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Complete Pre-study Surveys, 
Informed Consent 















Recruit participants, explain study 
NPS Team analyzes data and 
briefs results to DDG 65  
CO/XO and Crew 
Results - Demographics 
•  N = 34 participants on Modified 6/18 
–  36 males, 11 officers 
–  26.9±6.7 years old, 6.31±6 years of military service 
•  Morningness – eveningness preference score = 54±6.5 
–  Moderately morning type = 2, Moderately evening 
type = 2, Neither morning nor evening type = 27 
•  PSQI Global score = 9.14±2.73 
–  None of the participants on the modified 6/18 
watchstanding schedule was a “good sleeper”  
    (PSQI score < 5) 
•  Epworth Sleepiness Scale = 10.4 ± 4.01 
–  16 participants (47.1%) with  elevated daytime 































About rght More than 
needed 
§ Rest they received 
§ Rest others received 
Did sailors think they and their shipmates  
received enough sleep? 


















Mean = 312 minutes 
SD = 86 minutes 
N = 55 
Participant ID 
BENFOLD Results - Sleep 
 M SD MD Min Max 
Rest 6.62 1.66 6.67 2.58 10.5 
Sleep 5.65 1.63 5.73 1.83 9.52 
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Daily rest and sleep amount by participant in hours 
•  All but one of the crewmembers averaged less 
than 8 hrs of sleep daily 
•  59% of crewmembers received less than 6 hrs/
night 
•  On average, participants accrued a sleep debt of 
approximately 2.35 hours each day 
BENFOLD Results - PVT 
PVT metric M ± SD Min Max 
Mean RT, [ms] 349±140 203 730 
Median RT, [ms] 269±76 172 500 
Mean 1/RT 3.91±0.86 1.93 5.81 
Fastest 10% RT, [ms] 193±48.9 133 356 
Slowest 10% 1/RT 2.37±0.81 0.552 4.29 
False Starts (FS), [%] 2.25±3.23 0% 18.9% 
Lapses 500ms, [%] 10.4±12.4 1.02% 49.9% 
Lapses 355ms, [%] 21.2±20.6 1.53% 90.4% 
Lapses 500ms+FS, [%] 12.6±13.1 2.04% 50.5% 
Lapses 355ms+FS, [%] 23.5±20.8 2.55% 90.4% 
14 
DDG 109 – USS Jason Dunham 
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BENFOLD vs. JDM Results - Sleep 
•  Both schedules lead to 
sleep deprivation, 1.5 
hrs/night for “3/9” and 
2 . 4 h r s / n i g h t f o r 
“modified 6/18”  
•  Sailors working the 
“3 /9” rece ived an 
average of 54 minutes 
more sleep compared 
to their counterparts 





































PVT metric 3/9 M ± SD 
6/18mod 
M ± SD 
Level 
 Δ A 
p-value 
Variability 
 Δ B 
p-value 
Daily rest, hrs 7.25±0.8 6.62±1.7 0.054 0.013 
Daily sleep, hrs 6.54±0.8 5.65±1.6 0.024 0.010 
Mean RT, [ms] 365±105 349±140 - - 
Median RT, [ms] 253±35 269±76 - 0.033 
Lapses 500ms+FS, [%] 9.23±4.7 12.6±13.1 - 0.010 
Lapses 355ms+FS, [%] 18.7±9.5 23.5±20.8 - 0.022 
Inclusion criterion: p<0.10; A Comparisons 
using Wilcoxon Rank Sum test; B Variability 
differences using Levene’s test 
Comparison of rest, sleep, and PVT performance metrics between Sailors on 
the modified 6/18 and on the 3/9 watchstanding schedules:  

























Mean RT, [ms] Fastest 10% RT, [ms] 
"The only thing harder than getting a 
new idea into the military mind is to 
get the old one out." 
 
               - Sir Basil H. Liddell Hart 
                 Thoughts On War 
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Give crewmembers opportunity to sleep at same time each 
day. 
 
If 4 section watch can be supported, consider either 3-9 or 
fixed 6-18 schedules. 
 
If 3 section watch, consider 4-8 watchstanding schedule. 
 
Provide protected sleep periods for night watchstanders/
day sleepers.  
 
Naps are helpful, especially if not too close to major sleep 
period. 
 
Rotations should be forward, lengthening the work day 
rather than shortening it. 
Recommendations based 
on numerous studies over 15 year period 
